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FEXOFENADINE POLYMORPH 
FIELD OF THE INVENTION 

This application relates to a new polymorph of fexofenadine and to a process for the 
preparation thereof. 

5 BACKGROUND OF THE INVENTION 

Terfenadine, l-(p-tert-butylphenyl)-4-[4'-(alpha-hydroxydiphenylmethyl)-l , -piperidenyl]- 
butanol, is a non-sedating anti-histamine. It is known to be a specific H 2 -receptor 
antagonist that is also devoid of any anticholingeric, antiserotoninergic and antiadrenergic 
effects both in vivo and in vitro: 

10 However, terfenadine has been linked to potentially fatal abnormal heart rhythms in some 
patients with liver disease or who also take the antifungal drug ketoconazole or the 
antibiotic erythromycin. 

In animal and human metabolic studies, terfenadine was shown to undergo high first-pass 
effect, which results in readily measurable plasma concentrations of the major metabolite 
15 4-[4[4-(hydroxy diphenyl methyl)-l-piperidenyl]-l-hydroxy butyl]-a,a-dimethylphenyl 
acetic acid, also known as terfenadine carboxylic acid metabolite or fexofenadine, the 
structure of which is illustrated below. 
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Fexofenadine possesses anti-histamine activity in animal models and is believed to lack the 
cardiac side effects seen with terfenadine. Moreover, it has been postulated that 
terfenadine is in fact a pro-drug and fexofenadine is the active agent. 

There has therefore been considerable interest in preparing fexofenadine since its use may 
5 eliminate a number of the side effects associated with the use of terfenadine. 

Fexofenadine hydrochloride is an effective antihistamine which avoids adverse effects 
associated with the administration of terfenadine. 

The pharmaceutical industry has, of late, conducted studies on polymorphism in drugs and 
the difference in the activity of different polymorphic forms of a given drug. The term 

10 polymorphism is meant to include different physical forms, crystal forms, crystalline/liquid 
crystalline/non-crystalline (amorphism) forms. Polymorphism has interested scientists 
after observations were made that many antibiotics, antibacterials, tranquillisers, etc. 
exhibit polymorphism and some/one of the polymorphic forms of a given drug exhibits 
superior bioavailability and consequently shows much higher activity compared to other 

15 polymorphs. It has also been disclosed that some amorphic forms of a number of drugs 
exhibit different dissolution characteristics and in some cases different bioavailability 
patterns compared to the crystalline form. For some therapeutic indications one 
bioavailability pattern may be favoured over another. 

Polymorphic forms of fexofenadine have been identified in the prior art. In WO 00/71124 
20 there is described an amorphic form of fexofenadine hydrochloride prepared by dissolving 
crystalline fexofenadine hydrochloride in a suitable solvent or dissolving fexofenadine base 
in a suitable solvent and adding a suitable solvent containing hydrogen chloride and 
recovering the amorphic form of fexofenadine hydrochloride from the solution thereof by 
spray drying of freeze drying techniques. 

25 WO 95/31437 also describes polymorphic forms of fexofenadine, in particular so-called 

anhydro form I and form III of fexofenadine hydrochloride and hydrated forms II and IV of 
fexofenadine hydrochloride. The Form I polymorph is perhaps the closest in structure to 
the polymorph of the present invention, nevertheless, the Form I polymorph exhibits a 
very different X-ray diffraction spectrum than that required below. 

30 DESCRIPTION OF THE INVENTION 

The present inventors have surprisingly found a new polymorphic form of fexofenadine 
hydrochloride which may be isolated using pentanone. It is envisaged that the polymorphic 
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form of fexofenadine hydrochloride described herein will have particularly beneficial 
medicinal properties, be especially bioavailable and have a long shelf life. 

Thus, the invention provides a fexofenadine hydrochloride polymorph having the following 
X-ray powder diffraction pattern obtained using K*! Cu(A = 1.5406A) radiation 
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The invention also provides a pharmaceutical composition comprising a fexofenadine 
hydrochloride polymorph as hereinbefore described along with one or more pharmaceutical 
carriers/excipients. 

The invention further provides a fexofenadine hydrochloride polymorph as hereinbefore 
5 described for use in medicine, e.g. as a antihistamine, antiallergy agent or bronchodilator. 

The invention still further provides the use of a fexofenadine hydrochloride polymorph as 
hereinbefore described in the manufacture of an medicament for use as an antihistamine, 
antiallergy agent or bronchodilator. 

The water content (measured by the Karl Fischer water determination method) of the 

10 fexofenadine hydrochloride polymorph of the invention should be below 0.5%,-e.g 

between 0.1 to 0.4%, preferably below 0.3% e!g. 0.2 to 0.3%. 

The melting point of the fexofenadine hydrochloride polymorph (as measured by 
differential scanning calorimetry) should be in the range: melt endotherm onset 195 to 
197°C. 

15 The infrared spectrum of the fexofenadine hydrochloride polymorph has also been obtained 
and is described below. The underlined peaks are considered the most characteristics of 
the polymorph. 

IR v max (cm" 1 )(KBr): 3412 , 3051, 2980, 2940, 2871, 2725, 1713 , 1512, 1492, 1468, 1447, 
1389, 1273, 1250, 1238 , 1169, 1150 , 1099, 1091 . 1066, 1020, 1009, 1000, 967, 881, 
20 841, 819, 751, 744, 704, 693 , 664, 637. 

Thus, the invention also provides a fexofenadine polymorph having the characteristic IR 
peaks described above. 

The X-ray diffraction pattern of the polymorph may have the following peaks. (Intensities 
may vary due to preferred orientation). 
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The fexofenadine hydrochloride polymorph of the invention may be obtained by 
suspending 4-[4[4-(hydroxy diphenyl methyl)-l-piperidenyl]-l-hydroxy butyl]-a,a- 
dimethylphenyl acetic acid (fexofenadine) in pentanone. The suspension is~concentrated 
5 whilst maintaining the Karl Fischer of the suspension below 1%, allowed to cool and HCI 
added in alcohol. On acid addition, a precipitate forms and after further cooling, this is 
collected by filtration, washed and dried. The resulting solid is resuspended in pentanone, 
the suspension refluxed and the polymorph of the invention isolated by filtration upon 
cooling. 

10 Thus, the invention further provides a process for the preparation of a fexofenadine 
hydrochloride polymorph comprising: 
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I) mixing fexofenadine in pentanone to form a suspension; 

II) heating said suspension so that an amount of pentanone is distilled off whilst 
maintaining the Karl Fischer of the suspension below 1% to form a slurry; 

III) contacting said slurry with HCI in alcohol; and 

5 IV) isolating the resulting precipitate and refluxing the same in pentanone. 

The invention thus further provides a fexofenadine hydrochloride polymorph obtainable by, 
e.g. obtained by, a process as hereinbefore described. 

The pentanone employed in the process of the invention should preferably be 3- 
pentanone. It is believed however, that other solvents such as 2-pentanone, and other 
10 ketones may also be employed. Typically, approximately 10 ml of pentanone per 1 g of 
fexofenadine should be initially mixed. 

During the distillation step (II), it is preferred if at least 20%, e.g. at least 25%, such as 
approximately 30%, of the pentanone is distilled off to leave the slurry. Throughout this 
process the Karl Fischer of the suspension must be maintained below 1%, preferably below 
15 0.5%, especially below 0.3%. 

"Karl Fischer" refers to a conventional method for determining the content of water in 
solids and organic solvents. Thus, "Karl Fischer" is a measure of the water content of the 
suspension and is measured using standard means, see, e.g., the Skoog and West, 
"Fundamentals of Analytical Chemistry", 4th ed., 1982, pages 389-91, (ISBN 4-8337- 
20 0082-4). 

The hydrochloric acid added to the slurry in step III is mixed with an alcohol. Preferably, 
the ratio of acid to alcohol should be in the range 1:1 to 1:2, especially around 2:3. It is 
also preferable to use a 2-3M solution of hydrochloric acid in alcohol. The alcohol of use is 
preferably ethanol although other alcohols such as propanol, methanol or isopropanol 
25 could be used. A slight molar excess of HCI (e.g. around 1.05:1 or 1.1:1) should be used 
in proportion to fexofenadine. Moreover, it is preferred if as little HCI/alcohol solution is 
used as possible since larger volumes of the acid/alcohol solution impedes precipitation. 
Hence, a more concentrated solution is preferred since less solution is required in order for 
the HCI to be in slight molar excess. 

30 After addition of the acid precipitation occurs. It is believed that this is a fexofenadine 
hydrochloride pentanone solvate. The acidified mixture may be stirred to ensure full 
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precipitation after which the mixture may be cooled to approximately 0°C. The precipitate 
may then be isolated by conventional techniques, e.g. filtration. 

Conversion through to the polymorph of the invention is achieved by refluxing the 
precipitate (fexofenadine hydrochloride pentanone solvate) in pentanone, typically for 1 to 
5 3, e.g. about 2 hours. On cooling the desired polymorph may be isolated by conventional 
techniques, e.g. filtration. 

The fexofenadine polymorph described above may be formulated and employed in medical 
treatment as is well-known in the art. For example, fexofenadine may be employed as an 
antihistamine, antiallergy agent or bronchodilator and may be administered alone or in 
10 conjunction with other active agents. Pharmaceutical preparations of fexofenadine or its 
derivatives may take the form of tablets, capsules, powders, solutions, suspensions or 
emulsions, etc. These may be prepared using conventional pharmaceutical excipients or 
carriers. 

The polymorph of the invention may be administered along with other polymorphs of 
15 fexofenadine or fexofenadine hydrochloride and the pharmaceutical composition of the 
invention covers this possibility. Thus, for example, the pharmaceutical composition of the 
invention may comprise 10%, preferably at least 20%, especially at least 30% of the 
fexofenadine polymorph of the invention. 

Fexofenadine or its derivatives may be administered orally, parenterally, or across a 
20 mucous membrane. The skilled artisan is aware of other administration methods. 

The amount of fexofenadine or its derivatives employed will vary depending on the nature 
of the patient but will be readily determined by the person skilled in the art. 

The invention will now be further described with reference to the following non-limiting 
examples and Figures. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts the DSC curve of the fexofenadine hydrochloride polymorph of the 
invention showing a melt endotherm onset of 196.56°C. 

Figures 2a to 2c depict the IR spectrum of the fexofenadine hydrochloride polymorph of 
the invention. 

30 Figure 3 depicts the X-ray diffraction pattern of the fexofenadine hydrochloride polymorph 
of the invention. 
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EXAMPLES 
Example 1 

4-[4[4-(hydroxy diphenyl methyl)-l-piperidenyl]-l-hydroxy butyl]-a,a-dimethylphenyl 
acetic acid (330.0 g, 0.598 mol) was stirred with 3-pentanone (3000 ml). The resulting 
5 suspension was heated to distill off 900 ml of the 3-pentanone whilst maintaining the Karl 
Fischer of the suspension below 1%. The Karl Fischer of the suspension was initially 
0.28%, after distillation, the Karl Fischer of the slurry was 0.13%. If the Karl Fischer is 
greater than 1% then more 3-pentanone should be added and distillation restarted. 

The resulting thick slurry was cooled and subsequently treated with a 2.7 N solution of 
10 hydrochloric acid in ethanof (250 ml, 0.675 mol). The reaction was stirred and a precipitate 
observed. The solution was cooled to0°C and stirred for one hour. The solid was collected 
by filtration on a sintered glass funnel, washed with 3-pentanone (450 ml) and vacuum 
dried at 40 to 50°C. 

A suspension of this solid (328.8 g, Loss On Drying approx 10%) was heated at reflux with 
15 3-pentanone (3619 ml). Complete conversion into the fexofenadine hydrochloride 

polymorph was checked by IR. The suspension was cooled to 0°C and stirred for 1 hour. 
The solid was collected by filtration on a sintered glass funnel, washed with 3-pentanone 
(329 ml) and vacuum dried at 40 to 50°C. 

Yield 282 g of fexofenadine hydrochloride polymorph. 
20 Analytical data: 

The solvent content, measured by gas chromatography was approximately 0.3% (3- 
pentanone). 

Melting point was determined using DSC (Metller Toledo STAR 6 System, DSC821 e module). 
The temperature was taken from 40°C to 240QC, 5QC/min. Melt endotherm onset 195- 
25 197°C. (See Figure 1) 

IR was measured using a Nicoiet AVATAR 320. The results are presented in Figures 2a-c. 

The X-ray powder diffraction pattern of the product was measured using a Debye-Scherrer 
INEL CPS-120, radiation K Q 1 Cu(X=1.5406A). The results are presented below and in 
Figure 3. 
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CLAIMS 



1. A fexofenadine hydrochloride polymorph having the following X-ray powder 
diffraction pattern obtained using K*l Cu(X=1.5406A) radiation 
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2. A fexofenadine polymorph having the characteristic IR peaks IR Vmaxtcm^XKBr): 
3412, 1713, 1250, 1238, 1150, 1091, 751, 744, 704, 693. 

5 3. A pharmaceutical composition comprising the fexofenadine hydrochloride 
polymorph as claimed in claim 1 or 2 along with one or more pharmaceutical 
carriers/ excipients. 

4. A fexofenadine hydrochloride polymorph as claimed in claim 1 or 2 for use in 
medicine. 

y ■ - 

10 5. The use of the fexofenadine hydrochloride polymorph as claimed in claim 1 or 2 ii 

the manufacture of an medicament for use as an antihistamine, antiallergy agent or 
bronchodilator. 

6. A process for the preparation of a fexofenadine hydrochloride polymorph 
comprising: 

15 I) mixing fexofenadine in pentanone to form a suspension; 

II) heating said suspension so that an amount of pentanone is distilled off whilst 
maintaining the Karl Fischer of the suspension below 1% to form a slurry; 

III) contacting said slurry with HCi in alcohol; and 

IV) isolating the resulting precipitate and refluxing the same in pentanone. 

20 7. A fexofenadine hydrochloride polymorph obtainable by a process as claimed in 
claim 6. 
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AMENDED CLAIMS 

[received by the International Bureau on 20 December 2002 (20.12.02); 
original claim 2 amended; 
remaining claims unchanged (1 page)} 



2. A fexofenadine hydrocloride polymorph having the characteristic IR peaks IR 
v ma x(cm J )(KBr): 3412, 1713, 1250, 1238, 1150, 1091, 751, 744, 704, 693. 

5 3. A pharmaceutical composition comprising the fexofenadine hydrochloride 
polymorph as claimed in claim 1 or 2 along with one or more pharmaceutical 
carriers/excipients. 

4. A fexofenadine hydrochloride polymorph as claimed in claim 1 or 2 for use in 
medicine. 

10 5. The use of the fexofenadine hydrochloride polymorph as claimed in claim 1 or 2 in 
the manufacture of an medicament for use as an antihistamine, antiallergy agent or 
bronchodilator. 

6. A process for the preparation of a fexofenadine hydrochloride polymorph 
comprising: 

15 I) mixing fexofenadine in pentanone to form a suspension; 

II) heating said suspension so that an amount of pentanone is distilled off whilst 
maintaining the Karl Fischer of the suspension below 1% to form a slurry; 

III) contacting said slurry with HCf in alcohol; and 

IV) isolating the resulting precipitate and refluxing the same in pentanone. 

20 7. A fexofenadine hydrochloride polymorph obtainable by a process as claimed in 
claim 6. 
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2. A fexofenadine hvdrocloride polymorph having the characteristic IR peaks IR 
vmax(cm ^(KBr): 3412, 1713, 1250, 1238, 1150, 1091, 751, 744, 704, 693. 

5 3. A pharmaceutical composition comprising the fexofenadine hydrochloride 
polymorph as claimed in claim 1 or 2 along with one or more pharmaceutical 
carriers/excipients. 

4. A fexofenadine hydrochloride polymorph as claimed in claim 1 or 2 for use in 
medicine. 

10 5. The use of the fexofenadine hydrochloride polymorph as claimed in claim 1 or 2 in 
the manufacture of an medicament for use as an antihistamine, antiallergy agent or 
bronchodilator. 

6. A process for the preparation of a fexofenadine hydrochloride polymorph 
comprising: 

15 I) mixing fexofenadine in pentanone to form a suspension; 

II) heating said suspension so that an amount of pentanone is distilled off whilst 
maintaining the Karl Fischer of the suspension below 1% to form a slurry; 

III) contacting said slurry with HCI in alcohol; and 

IV) isolating the resulting precipitate and refluxing the same in pentanone. 

20 7. A fexofenadine hydrochloride polymorph obtainable by a process as claimed in 
claim 6. 
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